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(54) VIDEO PROJECTING METHOD TO PLANETARIUM OR SPHERICAL 
SCREEN AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make reducible 
or eliminable the distortion of a projected picture 
by converting pixel positions of a video picture 
according to the cause of the distortion and 
projecting the corrected video picture to a 
planetarium or a spherical screen. 
SOLUTION: The above-described purpose is 
achieved by correcting respective pixel positions 
Pg1 of an original picture 10 in order to eliminate 
the distortion of a projected picture which is 
generated in the relation between a projection 
system at the time of photographing or preparing 
of the original picture and a projection system at 
the time of projecting the original picture 10 in a 
planetarium or a spherical screen 6 and by 
projecting the corrected video picture to the 
planetarium or the screen. 
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[lt*^l] «B**«BL*>6VS±fl:j*Lfci:*© 
tt&ttk ^©WBIft 4 t # row****** 
5 r £ J: 9 ± t5SttB*OJI*«:«*d*v* Ltt* < 
-J-fcftfc, »B»W*B»ffiB«r*KELT«(*i-S::i: 

IfS*JS2] BBBSrSfcE** y->-tciS:W-t-4i:# 
icmciBffe £11 & L fc 5 v> fc±m& L <t SfcB* 

y - > i <d ni{£ *iv ± c s sefcB&roM*- * »ip ft 
i^LW:fc<-r;fc«>i;^ HM{S><o#m»£M£r MELTS: /0 

ir, WBB©#B*ffi«fc*ELTJSMfei-S 
-TSBB^-^A^SBi:* A^$tv4J^B^«r»^bfo 
BBt*- * roBSH&B&H&l-aEiift U-c3ESi^BiRffiB 

^- * a asa-BBBffiBf*- a 

7J £ fftMf- * 1 gE&&BB{fcfi7*- * £j£ 
#afc J: o "C $ nx v * 53£«I^BBt£B^- * k 
e, % ^^w-ArtroBBffifiaS^waiftBBx— ^ 
fc*Hfefc£»fc^5«*BBf f — autBin 

zmttUk zmt-tcz t zm&k-rz-??*? y *a<z> 

IB** 5] fftRi-Stf^BBf*— ^«rW*fcA* 
-fSBffex— *A7jlHSfc, A7J £n5S5B{£&»^ Ufc 

4v^LH4<tJ:5l!:, frfEliS^A^ $ix4 ^x^B^ 
*©BBteB&MH&teB&LT£&mBBtefi7 ? - 
* Sr^fig-r 42?mmB3RffiB-r- * £f£#a k , Kt>Z 
tbSf^BBx-^taeJft^BBfitBf'-^^^S 40 
K «t o Tffefili £ *uT v> 5 flillfitf- 9 k i)> 
=§-7 w-Art<OBBttfiaS*»waefeBB-r— ^Sr'lK 
RKL^rili-saftBBif-^^^Bi:, aBfcBBx- 

j: 9W*i-*«sixa y i^-AiwtoaR 

T^SSfcSSB. 



^atc £ sb*&0>b£{£b £ ae&iiftroBBtfcfi t 

^tSrfx, £2g&&roBBffififco#, B&n^-v' 
5£f& L fe 56 nSiKE 4 i&fiM £ SSfilx — * 

eammw&efcB&T 1 -* frH*KftB uristt b/«c^ 

ffl ^) L MB -T 4 SeUBffii x- ? AfiKSP t *m x. felt* 
[0 0 0 1] 

V^-C*fe»43^®^^ y -VKC^BBSriSISfel-S f ^ 
*S!»b*j£i»BKBB-*-<5 t<o-Cfo4o 
[0 0 0 2] 

•CiftW-TSi:, iSNFroV^^^ y ?.M4t!S&l!!M&l » 

ftifw^bts^b^ gMi^ffl ft samara 5 -c* 

[0 0 0 3] 

tty = f t a n o> t ft5*t^SC-CBJ^Lfc¥BBBS: 
PCy= f t a n <t> t >i5St^t?ft«t5 t©t% 

nii^i-^tf ft^- ^ y -vica^-rs k^mm^tm^. 

ftv\ y= f <o t46*I©H-A^^ y- 

i ic^-raefcB^ 7© ± o izmAs-c&®:&frz>o 

[0 0 0 4] £©SWBB7©.fc5fcK— y— > 

[0 0 0 5] L.*r>U «ta^lft0J±, K— A^^y— > 
eo^cBI-K'x^-BBtraifcUJ:^ k-TZk, Eg^v^ 

[0 0 0 6] Z.(D£otj:mW-t. KB«^r»^b*fe(4 
ro>tv\ *>5V^f4BBB*r«ieu*fcH:f^rttLfci:*«> 

[0 0 0 7] *&W<DB&}i-t, t7 r ;i-B{fctf>B*{&:B£ 
[0 0 0 8] 



(3) ft|2 0 0 2-1 4 6 1 1 

3 4 

- (nmm&ik&vklrz k * ©MB***** ft 5 r 1 1- <£ l-tti*i LtSiWcfttSOl^ a5ftiISffitf-^t 

[0009] z<d£? fm&LX'te, mm&zm&i>h% ^ttm^m»\^m^±z^mm^i>^t^, ?.<dm 

\i*frft&\.1tkZ<Dtt&ttk z<ommi*t:&&+Z t «iSRI*©I*t©IIIIi:*«-S©ft!ltti:^* 

#olt#*S;#ftfts:: t K<fc DftRItti:!*^*!: JW«ffetf>#W*ti«*aefeK*^2^^ 

[ooio] *38w<p#b** y — ^otT^a-as** *»Hft^^uraA<fB^bai^uatt^«i-5o-e, 

(^M«^^v^T^c5al*M*os**aft*v^u^i* [0015] y— v^otr^aifcK 

k*3S2<DftWlk UTVn^o ^-^A^g&t , A^**tSJlHflftS:»»L,*>5VMi^ 

[0011] js®^sr«j^ufo^ » tfbfci $<Dft&ttk, a**fT*5*ffi^^ y-^ 

tt^S<5#j^W«(D#®*ffiB*a?*iiJ«(-^^^< t5t»SBStitf-^^fai:> AAStiS tr^ 

ft SffifiicMiE-r 5 ^ k , C co^jEOS^^ <fc o tf-BH*^- * t tifllfilr- * £/&3M£(c J: o X 

TaftHlft<oS^*aftL*^:ttft<-rc: i:d5-C#So £/S£;ftrCl^^&&mm<ifix~* £ ^?> N #71 — 

[00 12] rtt6oa»*jfeJ-*5V>T, £ blc, £R® ^r^ilifit^^I®f-^^I»:{:M 

y-^{ca**nfca^H«^Mw«*«Kb^ t5SM«7-^^#s^ a*®«^-^^* 

ffi«S:*liEbTai*-*-«J:5^'e#. rftfciot, a » * trf*:/* ^ * [cffl^-T* tB^gB t £ 

O»*^bf4*ffibfc9^ft^««±5t>/h*<fto^ [0 0 16] c©J:5 4»*m y 

9 -f- £ J; 5 ft ^ t SrBSiti-S r £ £ e v>~C , pf*-^— ^ A^SfP** fcUHftA* bf-r*-®{gi 

[0 0 13] Xmrnny?*? V ^AO^tSRISt ^— ^trmAJB^bWJS+S^^n^^^^fclBft 

«\ aR+S^^Wfft^-^SrWftl-A^i-SW*^ Ktti* LtMCfttS^I^ SifcftHaffiltf*— 

l/c t # Cottle 5£ i , ^ on®fife*a*-r a t # tr^®^- * jc« s jbsis l *> 5 ^ttffrs b 

K*-^: t *>BB«a> C5a?^®«co3i^.^a?aftVN L i # coftt&ttk ?})->k #ai*iiHfclcfi* 

f4ft<i-J:5^. «HBW»:A*S*i5^*«*^-* ^c^i^Cfe^^, r^H«iaB*Bfflft«)S*i: 

0®^ffia$rHi»cJc^^LT^mm®^4Bx-^^^ ^ (DPrg^fc5-^OtHBH±^S<5#IS®«<7>#®^fiS: 

fitf-^4*¥S , A^J^n^) tf aWtW«^ffi**s«ftft^^ttft< ft*<tt«^**Ufc 

t^®^- # t ^^^©^{iBT 5 - ^ ±&^mz J: o KlftttM ^tt:B^- * £«i&£/£-t- 6 <o ^flf a^® 

-Art <7>®*(ft««»*^aifc®ife^-**ieft^* ±tf«Mi*ttir-?M?afc«tott*shft 

^m^x 9«*«c***tt57 A^fittoae*®^ t oH^ffiB^gim^a^:®^-^— * Srm^^^br 

[0014] r^ct 5ft«fiR-ett, y?*? y Ki^Hp 

v^r, pftix— ^A^SfP^bm^A^sns tr^®« 5^ [0017] ^ttfcoa^fi^*5^T, ^bt-> a^ 
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[0 0 18] **Wo-ttteJL±^»«tt, KT^SMBfc 
[0 0 19] 

[0 0 2 0] (HJSO^fill) ^i^il(^7^ 

nk-rs— jftofBi, ^^tr^^-iBitsraifc-t" 

[0 0 2 1] KifiLfcJ: 5fc^*B«©jflKlI*fcr±/L* 

y = f t a n«i:*a»»*a:-e*»*ix4fcfp*six 
fe^ffiiBlft-efcSo wft&«*pa>«:3feU'>'X9 (H2) 
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*lttfc«miHfcP ei •••»*. V->l l 

^ y-^6^«:tt*n5 4:^miH**Po ittSHi 

[0 0 2 2] *Z T?#HJ£<Dff2<& 1 tt, ffim& 10?:$ 
SO K— V—>§\zW$k-tZ>b%\^M&.l 0£r 

gi Sr«rlBS^*<**H*ffi«Pg2 fcttjELTIB 

jEI^ J: 9 ^ffifl^JSi®^ i ox*7jk-i~Xo^MlEwl(Dm^{iL 
EPgi asS£PflB*0)t-S*U ^raiHiftaW^ttB 
Pg2 l^*Stt, K— A** y— vefcSifeSixSfc 
»WBftj*PBi:*». ®^a^^ y-^i l KSBfe 
SttSi:^F^PflR8<C^P4 t^So 
[0 0 2 3] rOcfc HtB&i 0£SJg£L£> 

5 V > ttflstf L,fzk% (D&mtt k tr 9* SrlS (Bfr*- £ 
Mo K— A** y— >-6 t^H2^S{BdolBIiI«l 0 
k 3&{W<0Si!feBHfe k T^-T X 5 ftSlftHfft^ai***^ C 

©HEWS ^ t J: o TSRIttoii^ Srftft t * t 

[0 0 2 4] EI3HroJ: 5^B8^*H&7cWJc^br 
V>^) 0 gj4 (a) ttttjEtt<0JKSifc 1 0«MlPg 

1 ?r^L, @4 (b) teMiE&nmmi&i o kmm&m 

Pg 2 ^TlTV^o |g]4 (c) &%&lE1iil<DmWi& 1 o 
|C*5»tS|if*ffi«Pgl ^SMPl M®^10d5 

[0 0 2 5] EI 4 (a) l^tgB«10(^IiPgi 

(JSM^i Olc^tt^ [Xg. Yg] mm-k<DGLW: (P 
gxi, Pgyi)lt ttttH 2,04 ( c ) 

ic^-j-^pi t-s^^tu^o l*>u is®^io^*5v> 

TBf Pgi tt'f^-^t-^/H&^^ttRgl!:!*! 
It>f iy-^— fsls&R gCO l/3cDBfTtC{ieLrv^ 

|P gl 3 

St4^@4 (c) ^*^»ft^P2 ^«l*Six*Jtix 
tf*6ftv\ l^l, ±!SLfcJ:5l-lB^P gi <^>S^ 
*ttPi T-fo«9iSbS3 0° KlL4lf\ 
[0 0 2 6] K-^^^y-V6±WgWP 

2 (cMffir^miiJ^ 1 0_hO®^f4fi?r> M^^9 

C od J: 9 ^ff^ £titcJ&m& 1 0Jc^rt-SW*fl:ltSrP 
g 2 (P g x 2 , P g V2 ) t« a J^SJ^ l 



v & it S £ i: fc * « . 

[0 0 2 7] w d"C> *#«fttt**ttKov^lllBt 

So 

[0 0 2 8] 
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«*4<aWtStb** (K— A*¥l|j&»&ft*3 0° £ 
ft S ft $ ) «:P2 (02 , <*>2 ) tt5t, ^P2 I4T 

[0 0 2 9] 
[»1] 



*¥»*&<z>ftfi (^) = (Rg-PftiSio*H«cD+ib*&CDe«) 

«ft^^iao»ai^s 

fttf#fc<D#i!l£g=9 0V / Rs (HJMK) 



(0 2 ' , <f>2 ' ) tt. TIE^>S;-c*«>e>4xSo 
-c% K-^^y-v6<o^ (o) a»&<7^ fji^i 

B<D^-7irs/ hMx 0 > yo . zo K— A** 

[0 0 3 0] 
[3£2] 

Xa=Rd ■ cos^j- c o s ^ 
y z = Rd ( cos^sin0 2 
Z2= R d • sin^ 

^2* 3^2 3^0 



20 



30 



40 



pg2 (Pgx 2 , Pgy2 ) ii Tta<^s;t?**e>tt 

So 

[0 0 3 1 ] 
[»3] 



P gX2= ry cosfl 2 ' 



in9 2 ' 



50 



P s y 2 = ry s 

l*l$IE!ttttS£ (y=f co) > f ttaRt^X^ftW 

l o*-eoB»-e, f 7 - f (S^^>- 
[0 0 3 2] Pgi ^fc5Sf*S:SrLV^flrap g 2 
[0 0 3 3] I^C^S^ K— J*X? y-^6^#l 
[0 0 3 4] - S-Ctt, S^^«jEffi^MHj^ 

i o ±^*3tt5e*<oi m*s:j*ttju 

iRffifi^ib-T Sip *^teSrBWB Lfc 0 
[0 0 3 5] L*>U !3iJoHJfe^^i:LrJBJLT^<t5 

(c##J L ( n £ # <D»«* ttWUMft l 0 t >f 

^^t-^;^RgSrfci:^$n5o ) > ^<oft 
WSttfc K-AKId^ttULfcl EH (P 2 ) ® 
Hfel 0±-e^<£Hftfi (Pg 2 ) ^ttS^SrJt^^ 

~[ 0 0 3 6 ] ftlCr'W^i^ K-^^^ y —^6 * 
±OfcSKM— SRLftiV^lif* (Pgi ) tt, r^<^^ 

y — v6±-c«a«teftfttf±v\i iri^aaiH* 

(p g2 ) ra«o***#bnSa 
[0037] z. corns , miEMcomm (pgi) 

(Pi ) f»H*±j&**v\, 
[0 0 3 8] #2i*E<7)7gf§ 1 -ete$k±.<D X 1 ftfeaSrEI 
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5 {ZTjk-rmfflmmc <£ o rtf # o r v ^ c :««gt 

<D7<tiU2 l\C&\?7 t *m&AtlM2 2, y*vU=n 

^a52 3, 2 4£WLTV><5 0 A^i ^ft^iS&m^ft 
t>#7-®{t!-e£>i9 RGB 3feC0Hi^{f^^^ofciii^ 
x-^A^tlSo A^352 1 teAJltStltcmm?*- 

- ^ 2 ®^ ^ 1 ®^ ITAA £ ftfciBfglx - * 

[0039] w\-vgm. m-mmmzm^±m&<f-? 

[0 0 4 0] rtSB^;* 2 7te, fc'^ir/l^*:/^ 2 6 

^ N tkf^A3 1, ^^^3 2 N i^msc 3 3tmmzintc 

/^;Ky^-7i-^3 4t > RAM3 5*5<fctfRO 

s. WMM*tt«^~*£i*#«3 7^A^$nstf 

K« 5 mm ft «r 4M£ b fo 5 v > ttfft* L fc i # © 
<i-.fc3fc:. ftillSIl^: A^i trx tf-BHftf*- * <£>® 
9 t fMISfilf- * 3 7 J: o X 

[0 0 4 i] co<t5i^ ^^^^ y r>^tcjoV>r, a 
4 l^^MJStst'ftyp^x^^ 3 KumkKa* l 

&<DWfrk<Dmizh%~j£<DnM&izm^\,^x^Kbti 

it, M®tr-^4^S3 8^mrlSA^^n^)tfx 
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[0 0 4 2] #C Sfcmfcf*— #£**«3 8te. £ 
R, 42G, 4 2B<b, V A*ffltCgE*ao®*ffi 

/0 ttSrjRftffT*— 2 4 2G, 4 2B>6><b 
MffiffMoifer- * * LT |5« L * » h tti 

[0 0 4 3] rcDj: IfT^iiftT- 
^4 2R, 4 2G, 42B^ 7 1/-i^lttO#I$ 

20 foVr—ism y/U4 3 iSrffr£L&as?>> ^ 

v-3 yr-y/M 3»c^lt5»ffi:i-**»1W[lir*ffi««r 

30 [0 0 4 4] *Bf*<?5RGBfflSr#fl8-r^K^1^ 
o#B8ffi«^5S»i- « W^^J x.«4o<DRGB 6 EE 

« [0 0 4 5] S^JC, ^MMif4If-^MfS3 
tt, ««](:CPU^WIttfg^2 0 0^JL^± 

[0 0 4 6] *fc. ^L_h^^^^^ y !>AO^taR 
5» **S3iW*lir4, 0«r«KU«>SV^ttfP*U 
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fig Lfc t # <ox&jnZk r ©Jiii}^srse*-r 5 1 # ott 

(0 0 4 7] rtvCiJ: 9, lip^&«I£Lfo 5WSf£/& 

[0 0 4 8] U±<DX 5^«5**-)*^*3V^T, 
Emc^-fJ: 5&Bfcffitf> K— V— >- 6 ti, 
fc&fftilHSl^lI] 8 (i^1-J®ili» 1 0 Lfc^aSr S 

ai-5fiCglcSlft$tt5<t St-, J1B» 1 0 <7>#®Hi<4 

[0 0 4 9] (Hifl<75^2) *^SE<75^2li > SJ^ 
uyX©Wi*Wy= f t a n cot 7^2.13 8 iC^-f" J: 

y = f co bt£Z>^mM%!&* 

0iJ-e&6o 

[00 5 0]^, K-i^S&R, K-^JSS^XYM 
tiffii#5&tl^£ [X, Y, Z] , K-A^HWtP 

<p.k£il£i8& (S, P. T) £^tf¥ffi# X ' Y' Mtl 
Ii45lillr [X' , Y' , Z' ] , SBfcLlfcv® 

° , lijW&'P^Pfi. [X, Y, Z] M^3fi-C-« [a 
P, 6 p] „ [X' „ Y' , Z' ] mMZkX'te [a 
p' > 5p' ] . miSlfft 1 0±c7)ftic©^Pl lis 
[X, Y, Z] ffi^^t?(± [a pi , 6 pi ] „ 
[X' % Y' , Z' ] J^»^T*« [a pi ' , 6 

pi'] bi-Zo 

[0051] cc-c\ $mffiiE<Ditib\mm&Li o<»m 

Xtf =XiVcos (90'-. 
Ypf =Xp,"s in (9 0°- 1 
Z pf = Z p/ 
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[0 0 5 2] 

(BSrfto»i!A«=«oW! [a° ] /mvommw 
m.^<o^m^&=m<om-^ [b° ] /stwui^jgc 

KBtel O^M^Sr^iii^rotp'L^iiSm^m 
[X' . Y' s Z' ] Wttit U-C^fi:, ffi.m&*> 
-fcPtt [a p' . 5 p' ] , a p' =90° , 6 p' = 
0° 

jjKPI&l 0±©tt«t©J*iPi 14 [a pi ' , 5 pi ' ] 
[0 0 5 3] 
10 [*4] 

, . a 

a p,*= a p+- 

[0 0 5 4] SMlOOf^Pii, K— ^ffi 

$ [X, Y, Z] TSeHUfcV^ [opi> 5pi ] \z 

.20 [0 0 5 5] X' tt^tp'^l-NFtf^f- (8p) Hits 
Z' ttSrf^fcRBtW-^K: (9 0° -ap) 0*5 

PUtapi, 6pi ] O K— Affigl^ [X, 
Y N Z] "COMHI [a pi , 6 p i 
[0 0 5 6] £i\ «jffi«SrTE(Oj:5l-ii:fTffi«»-* 

[0 0 5 7] 
[^5] 

X p/= R-cosdp^cosap, 
Y p x '= R-cosdpfsinap, 
Z p/=R - sindp! 

fe^flfrlBUKE* (8 p) ttttEHE3*5. 

[0 0 5 8] 

[&6] 
Xp/=X Pl ' 

Y P ;=Yp,'cos (~6p) +Zp/sin (-ffp) 
Zp 1 *=Yp 1 fein (-<5p) + Zp l 'cos (-tfp) 

«>fcatTlEleHBJk (9 0° -ap) ^TttlHlteS^rSo 
[0 0 5 9] 
[»7] 

p) H-Yp!^ in (9 0°-ap) 
p) ^Yp,^ o s (9 0°-ap) 



*^t^, atSstt«*TIB^J:5^«tt*«::S6*i-*. » [0 0 6 0] 



(S) 
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UR8] 



a cos 



,- 1 



^x p ; 2 +y 



xpt \ 

f+Ypf J 



5 p t = sin" 



Z.tlh<DJM8H& [api > 5 p i ] ft Ca p i , 8 

pi]-[ oi, *i] £lt. mm<ommi(Dm^t 
raw-Bine (sil («2) Ruffe 1 o± 

[0 0 6 1] 

[3B9K&8&*] *8W(om^y?^ *fci*#ffij 
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